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Abstract. Radical ion salts of the neutral organic radicals, 2-imidazolyl nitronyl nitroxide (2-IMNN) and 2-benz-imidazolyl nitronyl nitroxide (2-BIMNN), and a diradical cation salt of pyridine-2,6-diylbis(nitronyl nitroxide) (2,6-PYBNN), were prepared. The radical ion salts of 2-BIMNN, Li + (2-BIMNN)
•-and (2-BIMNN)
•+ BF 4 -, exhibit strong antiferromagnetic interactions with exchange coupling constants J/k = -42 K and -510 K, respectively, while the 2-IMNN salts show Curie-Weiss behaviour with Weiss constants θ = -9.0 K for Li + (2-IMNN)
•-and θ = -1.8 K for (2-IMNN)
•+
Cl
-, indicating weak interactions. The diradical cation salt (2,6-PYBNN)
••+ - shows intramolecular ferromagnetic interaction with J/k = +4.7 K and intermolecular antiferromagnetic interaction with θ = -0.7 K, which is remarkably reduced from J/k = -57 K observed in the diradical 2,6-PYBNN.

INTRODUCTION
Introducing ionic character into organic neutral radicals is of interest in extending the field of organic magnetism. By combining with counter ions, the ionic character may give ionic crystals of the radicals based on nitronyl nitroxide, which sometimes yields ferromagnetic (FM) intermolecular interactions in solids. To obtain ionic nitronyl nitroxide radicals, we have been preparing sulfoaryl [1] , carboxyaryl [1] [2] [3] , quinolyl [3] , imidazolyl [1, 3, 4] , and pyridinediyl derivatives. We present here the magnetic properties of radical cation and radical anion salts of 2-imidazolyl nitronyl nitroxide (2-IMNN) and 2-benzimidazolyl nitronyl nitroxide (2-BIMNN), and a radical cation salt of pyridine-2,6-diylbis(nitronyl nitroxide) (2.6-PYBNN).
EXPERIMENTAL
The neutral radicals were prepared according to the procedures reported [5, 6] . Radical cation salts of the nitronyl nitroxide derivatives were prepared through the reactions with dilute hydrochloric acid and tetrafluoroboric acid in dichloromethane solutions, while radical anion salts were obtained by the reactions with lithium and sodium hydroxides in methanol solutions. The molecular structures are shown in Fig. 1 . The magnetisation isotherms and the temperature dependence of magnetic JOURNAL DE PHYSIQUE IV 652 susceptibility were measured by using Quantum Design MPMSXL7 (Oxford) and MPMS5 (ISSP) SQUID magnetometers. Figure 2a) shows the temperature dependence of the product χ p T of paramagnetic susceptibility χ p and temperature T of the radical ion salts Li + (2-BIMNN)
RESULTS AND DISCUSSION
•-(2-BIMNN)
•+ Cl -and (2-BIMNN)
•+ BF 4. All the 2-BIMNN salts show antiferromagnetic (AFM) intermolecular interactions whereas the (2-IMNN) •- [4] , the J/k value increases in Li + (2-BIMNN)
•-up to -42 K, and strong AFM interaction with J/k = -510 K is observed in (2-BIMNN)
•+ BF 4 -. It is likely that the extended planar structure of the benzimidazolyl moiety gives large orbital overlap and strong interaction between neighbouring molecules. 
